Available np elastic data including the recent Lirh (I =0) and !Ir (I =0) measurements have been analyzed in the momentum range 1. 1 ~ 1. 7 Ge V /c. By requiring continuity of the phase shifts in energy and starting with the recent np phase shifts known below 1.1 GeV /c, Here we present results of the np phase shift analysis of all .the available np data at 1.1, 1.2, 1.25, 1.3, 1.38, 1.5, 1.6 and 1.7 GeVIc, including the abovestated new data as well as the recent np measurements at Dubna (P, D), KEK (P), LAMPF, SAC LAY (do I dQ), TRIUMF (P, D,, etc.), etc. The I= 0 phase parameters have been floated. The range o£ floating can be considerably narrowed by utilizing the fact that the I= 0 phase shifts are now known to good accuracy up to 1
Here we present results of the np phase shift analysis of all .the available np data at 1.1, 1.2, 1.25, 1.3, 1.38, 1.5, 1.6 and 1.7 GeVIc, including the abovestated new data as well as the recent np measurements at Dubna (P, D), KEK (P), LAMPF, SAC LAY (do I dQ), TRIUMF (P, D,, etc.), etc. The I= 0 phase parameters have been floated. The range o£ floating can be considerably narrowed by utilizing the fact that the I= 0 phase shifts are now known to good accuracy up to 1.1 Ge VI c 3 l and by requiring continuity of the phase shifts as functions of energy for an acceptable solution. On the other hand, the I= 1 phase parameters were fixed to those values obtained previously from the PP analysis at l.l""'-'3 Ge VIc by one of the authors (N. H.) _"l The I= 1 phase parameters are better determined than the I= 0 ones clue to the richness of the PP data. We mention siderably overcome the difficulties due to the scarcity of the np data and make the I= 0 phase shift analysis easier and physically reasonable. Results of the present nP analysis include at least one resonancelike behavior in the 1 F 3 partial wave, in correspondence with the experimentally observed structures cited above. Its details will be discussed in a succeeding paper.
np Phase Shifts from 1.1r---d.7 GeVjc
In § 2, we list up the experimental data for the present analysis and sketch the general principles of the analysis. The obtained nP phase-shift results are given in § 3. In § 4, predictions of the present solution for various np observables are shown in graphs. Section 5 is devoted to discussion. § 2. The data base and general principles of the analysis
The data base used in the present analysis are as given in Table I The np scattering amplitude is composed of I= 1 and I= 0 parts. The I= 1 amplitude is assumed to be given correctly by the phase shifts obtained from the PP analysis at 1.1"'-'3 Ge VI c. 41 The I= 0 phase parameters are searched for by requiring c'ontinuity of the phase shifts as functions of energy for an acceptable phase shift solution. We realize this by matching with the I= 0 phase shifts known below 1.1 Ge VI c 31 ' 71 and going upwards in energy with the momentum interval of JP!abr-J0.1 Ge VIc taken as small as practically possible. The phase shifts for the higher partial waves with J>6 are assumed to be represented by the one-pion-exchange contribution. 7 Fletcher-Powell. Formulas necessary for the present analysis are found, e.g., m
Ref. 7b). The np magnetic interaction and charge-dependent effects in the nucleon mass, OPEC, etc. are not taken into account in the analysis, as they are small , in the energy range considered. § 3. Results
The I= 0 phase shift solution constructed in this way is shown in Table II and in Figs. 1~3 as functions of Plab· The I= 1 phases are also given in Table   III . .8 angles is not monotonic. We note that all these observations are quite suggestive of a resonance in the I= 0 channel.
In Fig. 7 , we compare our calculated polarization values with the experimental data. There exists no sizable structure here. Since the quantity PdrJ / dQ 1s expressed in terms of the triplet amplitudes alone, the suggested resonance is likely to be in the spin-singlet state. In conclusion we stress the importance for further nP measurements of the differential cross section at forward angles, polarization, spin-spin parameters, etc., m order to improve np phase shift analysis furthermore in the inelastic region, as will be seen in Figs. 4""' 11.
